	Titlepage
	Abstract
	General Audience Abstract
	Dedication
	Acknowledgements
	List of Figures
	List of Abbreviations
	List of Tables
	Introduction
	Particle Physics
	Neutrinos
	Neutrino Oscillations
	Brief Historical Review

	Coherent Elastic Neutrino-Nucleus Scattering

	The COHERENT Experiment
	Other CENS Experiments
	CONUS
	RICOCHET
	CONNIE
	NUCLEUS

	COHERENT
	Sodium-doped Cesium Iodide (CsI[Na]) (decommissioned)
	COH-Ar-750
	Ge-mini
	NaIETe
	NIN cubes (decomissioned)
	MARS
	D2O Modules

	SNS Neutrino Flux
	The need for Flux Systematics
	The Heavy Water Detector

	Detector Simulations
	Comparing different geometries
	PMTs on Sides
	PMTs on Top
	Common Features of Both Designs

	Flux Systematic Analysis

	Calibration System
	Detector Calibration
	The LED Flasher System
	Flasher Control Board
	The Micro Controller Unit

	Calibration Analysis
	Single Photo-Electron Gain Calibration
	Event Selection
	The single photo-electron fit
	Gain Calibration

	Michel Electron Energy Calibration Analysis
	Selecting Michel Electrons from our Data

	Calibrating the Energy Scale
	A Monte Carlo-based Michel Electron Spectrum
	Matching Data and Monte Carlo Michel Electron Spectra
	Obtaining an Energy Scale


	Conclusions and Outlook
	Bibliography

